Abstract: Many cities around the world are handling many problems derived from urbanization, resulting in an uncontrolled growth of cities. Moreover, Climate Change effects are affecting all countries and specially cities. In this context, urban drainage and paving strategies demand a bigger economical investment to avoid a great impact in citizens quality of life, and in the environment. The main objective of this research is to contribute, in an innovative way, with the construction of concrete urban pavements by studying, quantifying and trying to join together a series of characteristics and benefits that are analyzed nowadays, but in a separately way. Trying to achieve an integrated pavement, with resilient properties (adapted to Climate Change) and more sustainable (economically, socially and environmentally).
Introduction
Porous pavements (PP) have been told to be one of the best solutions to minimize the impact of Climate Change, caused, mainly, because of human activities like the urbanization around the world. They are a special type of pavement that lets water to percolate into the ground, allowing to refill the underground aquifers or catching it for future uses [1] [2] [3] . Among PP, porous concrete pavements (PC) have become of great interest due to many advantages they present, allowing to obtain an integrated pavement that becomes more sustainable economically, socially and environmentally. In addition, a pavement with resilient properties, that can be adapted to climate change. The coarse aggregate gradation used for PC leads to a higher amount of air voids (AV), around 15-30%. Allowing infiltration [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] . The binder is made of a cementitious paste, integrated mainly by cement, water and, in some cases, fine aggregate (sand) [14, 15] .
Additives are added in order to enhance the mixtures in terms of mechanical capacity [16, 17] , which is low because the lack of fine aggregate. According to the literature reviewed, additives may decrease the infiltration capacity of the samples, and even some authors revealed that additions (silica fume, fly ash) decrease the mechanical properties when certain amount is surpassed [18] . In order to obtain a trustworthy PC pavement, mixtures have to be reinforced with additives to achieve high mechanical properties. Being careful not to decrease the hydraulical capacity due to the adding of new materials.
The main purpose of this work is to study and join a series of characteristics PC can have, but have been studied separately so far. Properties that enables it to become multifunctional, besides the hydraulic properties mentioned before: Removal of air pollutants through photocatalysis [19, 20] , temperature mitigation through a process of cooling cities [21, 22] , decreasing sound absorption generated by the interaction of wheels and pavement [23] , and increasing road safety by heighten skid resistance in roads [24, 25] .
Pavement Design
The research begins with the study and optimization of PC pavements, as well as their procedure and dosages in terms of their mechanical and hydraulic capacity. This section is divided in two areas. The first one, where a new methodology is created based on the ACI 522R-10 normative (Named DCP-Diseño de Concreto Poroso-for its acronym in Spanish), with the main difference of calculating the addition of fine aggregate (sand) into the cement paste, separating it from the aggregate amount, if sand is used, making a mortar. The second area, with an extensive literature review, dosage parameters were found, where the values design for different PC samples were stablished in order to evaluate the best behaviors. The main parameters considered were the water-cement ratio (w/c), sand-cement ratio (s/c) and the AV obtained. In addition, four different coarse aggregate gradations (AG) were tested: 2-4 mm, 4-8 mm, 4-12 mm, and 8-12 mm. Also, two aggregate porosities were obtained (44.30% and 47.00%) due to different compactions when calculating aggregate's density. Finally, some mixtures had manually cement amounts added, varying their AV. Table 1 represents the main parameters reviewed and used for designing PC mixtures and Table 2 shows the parameters found in the literature reviewed for each component in PC [5, 6, [8] [9] [10] [11] 26] . Three mixtures with the DCP and the ACI 522R-10 normative were made in order to compare both methodologies, employing the same w/c ratio (0.40) and three s/c ratios (0.00, 0.50 and 1.00). Where mechanical properties represented around a 30% improvement for DCP mixtures, but infiltration was around 40% higher in the ACI 522R-10 mixtures. Nevertheless, infiltration in DCP mixtures was acceptable, with 11.79 mm/s as the lowest result (for s/c of 0.50).
Statistical Analysis
With the use of the software Minitab 17, where a response surface design was created by introducing the variables (parameters) in order to obtain the optimal mixtures to elaborate. A set of 38 different mixtures (from 144 possible) was decided to elaborate, according to the scheme in Figure 1 , with the purpose of evaluating the best dosage behavior in order to implement additives and additions later, and assess the improvements obtained in terms of multifunctionality in PC.
The Indirect Tensile (IT) test was used to evaluate the mechanical capacity of the samples, employing the equipment and equations of Normative UNE-EN 12390-6 (Test and equations description) and EN 12390-1 (machine description). Permeability was measured with a falling head permeameter adapted to cylindrical specimens as seen in Figure 2 . To evaluate the best behaviors and parameters for an optimum PC mixture, the Analytic Network Process (ANP) statistical method was employed. Derived from the Analytic Hierarchy Process (AHP), making a pairwise comparison in order to decide the best mixture parameters and design, combining the mechanical and hydraulic factors [27, 28] . Table 3 shows the top five PC mixtures according to the statistical analysis. Behaviors were as normally expected, as mechanical properties decreseases while AV increseases, and viceversa for infiltration capacity, except for some cases. With this, the optimal proportion was obtained as shown in Table 4 . Where the results represent the best balanced mechanical-hydraulical relation. 
Conclusions and Next Steps
The new methodology helped obtained good results, where adding sand to mixtures helped to improve the mechanical capacity while maintaining a reasonable AV content and good permeability. A balanced between the sand amount and the w/c ratio should be established in order to accomplish good results, as both a lack of materials and too much of it, tend to affect the properties.
Next steps will be the addition of additives, starting with an extended review of the literature. The main additives and additions used in PC mixtures are being located, as well as the optimal amount used by the authors to achieve the highest mechanical results as possible [13, 29, 30] . In addition, it is being evaluated the use of polymers to substitute the cement, obtaining a more environmental and strong mixture. Additionally, photocatalytic compounds are to be aggregated and evaluated in order to improve air quality of cities. 
